Indian Standard

Is : 3739- 1987 ( Reaffirmed 1998 )

DIMENSIONAL TOLERANCES FOR CARBON AND ALLOY CONSTRUCTIONAL STEEL (

First Revision )
First ReprintMAY 1993

UDC

669.14.018.298-4-122.4:621.753.1

@ Copyright 1988 BUREAU OF INDIAN STANDARDS

MANAKBHAVAN,9

BAHADUR SHAH ZAFJAR MARG

NEW DELHI 110002

Gr2

January

1988

IS : 3739 - 1987

Indian Standard
DIMENSIONAL TGLERANCES FOR CARBON AND ALLOY CONSTRUCTIONAL STEEL

f First Revision J
Alloy Steels and Special Steels Sectional Committee, SMDC 19
Chairman DR G. MUKHERJEE Members AVDWIONAL DIRECTOR (MET) Ministry of Railways JOINT DIRECXOR( CfiEMfcAL ) ( Atternare ) SHRI BALKRISHANAGGARWAL Federation of Engineering Industries of India, New Delhi SHRI H. S. GUPTA ( Alfernate) SHR~ S. K. BASU M. N. Dastur & Co Pvt Ltd, Calcutta SHRI C. J. DAVE ( Alternate ) SHRI J. N. BHATTACHARYYA National Test House, Calcutta SHRI S. C. BHAWAL ( Alternate ) SHRI A. K. CHAKRAB~RTY Guest, Keen, WilliamsLtd, Howrah SHRI S. N. SARKAR ( Abernate) SHRI D.K. DAS Heavy Engineering Corporation Ltd, Ranchi SHRI B. P. SINGH ( Afternate ) DEPUTY DIRECTOR( INSPECTION ) Directorate General of Supplies & Disposals ( Inspection Wing ), New Delhi SHRI D. K. PAUL ( Alternate ) SHRI A. D. DIAS Indian Tool Manufacturers Ltd, Bombay SHRI D. GADH Ahmedabad Advance Mills Ltd ( Special Alloy Steel Division ), Navsari SHRI ASIM CHATTERJEE(Alternate ) GENERAL MANAGER Mishra Dhatu Nigam Ltd, Hyderabad DR M. NAGASHWAR RAO ( Alternate ) SHRI J. L. GOYAL Modem Steei Ltd, Mandi Gobind Garh SHRI R. C. JHA Alloy Steels Plant ( SAIL ), Durgapur SHRIS.KUMAR Indian Register of Shipping, Bombay SHRI VIXEN CHOPRA (Alternate) ( Contim& Q Copyright 1988 OF INDIAN STANDARDS on page 2 ) Representing Steel Authority of India Ltd, New Delhi

BUREAU

This publication is protected under the k&n Copyright Act ( XIV of 1957 ) and reproduction in whole or in part by any means except with written permission of the publisher shall be deemed to be an infringement of cooyrinht under the said Act.

IS : 3739 - 1987
( Continned from page Members
DR D. P. LAHIRI SHRI 1. N. BHATIA ( Afternate) SHRI LAXMAN MISHRA
SHRI S. S. KHOSLA ( Alterwte ) DR T. MUKHERJEE SHRI A. N. MICRA ( Alternate ) DR S. K. MONDAL 1)

Representing
Ministry of Defence ( R & D ) of Technical Development,

Directorate General New Delhi

Tata Iron & Steel Co Ltd, Jamshedpur Tata Engineering Jamshedpur and Locomotive CO Ltd,

DR P. G. RENAVIKER ( Alternate ) Steel Furnace Association of India, Calcutta SHRI D. B. MOHORIL DR K. SUBRAMANYAM ( Alternate) SI~RI P. NARAIN Mahindra Ugine Steel Co Ltd, Bombay SHRI C. R. SHARMA ( Alternate ) SHRI I. K. NAYAR Firth ( India ) Steel Co Ltd, Thane SHRI K. A. SHENOY( Alternate ) Alloy Steel Producer's Association of India, DR R. V. PATHY Bombay Visvesvaraya Iron & Steel Ltd, Bhadravati SHRI G. R. PRAKASH SHRI B. HARIDASA ACHAR ( Alternate ) Ministry of Steel & Mines ( Iron & Steel SHRI M. K. PRAMANIK Control ), Calcutta SHRI S. S. SAHA ( Alternate) National Metallurgical Laboratory ( CSIR), SWRI RAGHWR SWGH Jamshedpur SHRI S. RAJAGOPALAN Addison & Co Ltd, Madras SHR~ V. SRINWASA~ ( Altemate) Research and Development Centre for Iron and DR V. RAMASWAMY Steel ( SAIL ), Ranchi SHRI S. R. MEUIRATTA ( Alternate ) SHRI H. S. RAMCHANDRA HMT Ltd SHRI P. RAMA PRASAD ( AIternate~I ) SHRI A. SHANTHARAM ( Alternate II ) SHRI V. N. VENKATESAN ( Alternate III ) REPRESENTATIVE Modi Steels, Modi Nagar SHRI M K. SEN Ministry of Defence ( DGI )
SHRI K. L. CHAKRABORTY ( Alternate ) Ministry of Defence ( OFB ) SHRI B. K. SHARMAH SHRI A. K. BANGA ( Alternate) Director General, BE ( Es-oficio SHRI K. RAGHAVENDRAN,

Director

( Strut and Met )

Member)

Secretary
Assistant Director
SHRI S. K. PANJA

( Metals ), BIS

2

IS : 3739- 1987

Indian Standard
DIMENSIONAL TOLERANCES FOR CARBON AND ALLOY CONSTRUCTIONAL STEEL

( First Revision )
0. FO,REWORD
0.1 This Indian Standard ( First Revision ) was ad,opted by the Bureau of Indian Standards on 25 May 1987, after the draft finalized by the Alloy Steels and Special Steels Sectional Committee had been approved by the Structural. and Metals Division Council. 0.2 This standard was first published in 1972. In this revision, the permissible deviation in size for hot-rolled flats, Grade 2, in Table 3 has been modified. A new column for `Out of square' is introduced for Grade 1 and Grade 2 tolerances in hot-rolled round cornered squares in Table 4. A new sub-clause on tolerances on stainless and alloy steel slabs has also been added. 0.3 Rolling and cutting tolerances for hot-rolled structural steel products are coverd in IS : 1852-1979* but it does not cover tolerances for carbon and alloy constructional steels. It was, therefore, felt necessary to prepare a separate Indian Standard covering these requirements. 0.4 This standard covers the tolerances for hot-rolled carbon and alloy constructional steels keeping in view the manufacturing and trade practices followed in this country as well as in various other countries in this field. 0.4.1 Tolerances closer than those specified in this standard, if required for any particular end use, may be mutually agreed to between the purchaser and the manufacturer. 0.5 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-19607. The number of significant places retained in the *Rolling and cutting tolerances for hot-roiled steel products ( third imision ). tRules for rounding off numerical values ( revised).
3
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rounded off value should be the same as that of the specified value in this standard. 1. SCOPE
1.1 This standard lays down dimensional tolerances for hot-rolled carbon and alloy constructions1 steels in the form of rounds, squares, hexagons, flats and billets.

1.2 This standard does not cover spring steels and tool steels. 2 GRADES

the tolerances

for structural

steels,

2.1 There shall be two grades of tolerances, namely, Grade 1 and Grade 2 ( see 3.1.3, and Tables 1, 2, 3 and 4 ). 3. SECTIONAL TOLERANCES 3.1 Round and Square Bars - Permissible deviation in size for hot-roiled round and square bars shall be as given in Table 1. 3.1.1 In the case of hot-rolled square bars, permissible corner radius ( see Fig. 1 ) shall be as follows:
No&al Size, a Permissible Corner Radius r, Max

mm 7---h-----7 Over Ir
TO

mm r-_-&--_
I

a

r

11 22 100 160 200

3': 50
100

53:

1.5 2
2.5 3 4 5 DL a = Nominal size

a

160

'

r = Comer radius

FIG. 1 CORNERRADIUS
3.1.2 In th6 case of square bars, the difference between the two diagonals shall not be more than 1*6'mm.
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TABLE 1 PBRMISSIBLE DEVIATION IN SIZE PQR HOT-ROLLED ROUND AND SQUARE BARS ( C7a~se.s 2.1 and 3.1 ) NOMINALSIZE, mm Y_ Up to-and Over Inchtding TOLERANCES,mm c---_-__--__~-., Grade 1 Grade 2 Tc------h--~ #-A-.-Permissible Out of round Permissible Out of round' deviation or out of deviation. or out of square* square+ (3) zttY13 f0.15 f0.18 rtO.20 zz: ztO.28 *to*30 -f@36 *040 -I-@8 SF2 $2 ii6 +1.6 -0 ";O ","'O z2 "-;2 2;" 0.8 0.8 1'2 1.2 1'5 1'5 2'0 2'0 2.5 (4) (5) *to.5 :x1: &to.5 *0.5 *to.75 *to.75 kO.75 `rtO.75 *0*75 *:I*0 *1*0 kl.25 f 1.25 xtl.50 -+1*5 *20 f2.0 *25 A2.5 (6) ;:; 8:; 0.5 0.75 0'75 0 75 0.75 0.75 1'0 1'0 1.25 1.25 1.50 1.50 2.0 2.0 2.5 2.5

(1)

(2)

`;; :: z;

1: :: 25 ;:

;: 34 z: 64 80 89 100 114 125 139 160 164

:;: 2 80 89 100 114 125 139 160 164 200

Non - Out of square is the difference in the two dimensions at the same crosssection of a square bar, each dimension being the distance between the opposite faces. *Out of roundness is the difference between the bars measured at the same cross-section. maximum and minimum diameters of

IS : 3739 - 1987 3.1.3 In the case of coils of bar and rod dia size up to 25 mm, the permissible deviation shall be as follows:
~------h-____-~ Grade 1 Grade 2 (-___-_-_A__--__

Permissible Deviation mm
f0.4

Out of Round or Out of Square mm
0.5

Permissible Deviation mm
*to*5

Out of Round or Out of Square mm
0.65

3.2 Hexagonal Bars - Permissible deviation in size for hot-rolled ggnal bars shall be as given in TabIe 2.

hexa-

NOTE - Permissible deviation in size for octagonal hot-rolled bars shall be same as hexagonal hot-rolled bars. TABLE 2 PERMISSIBLE DEVIATIONIN SIZE FOR HOT-ROLLED HEXAGONALBARS
NOMINAL SIZE, mm Sz-----Up to and Including r Grade 1 V----T Permissible deviation (3) ho.18 kO.25 +@6 -0.4 +0'S -0.4 t-1.2 -0:4 t-1.6 -0.4 TOLERANCE,mm *out of hexagon* (4) i:; 0.6 0.8 1'2 1.6 Grade ?. T Permissible Out of deviation hexagon* (5) =&5" f0.8 f0.8 f1.6 rt1.6 (6) 0'75 0'75 1.2 1.2 2.4 2.4

(1) 13 25 38 50 65

(2) 13 25 38 50 65 85

*Out of hexagon is the greatest difference between any two dimensions at the same cross-iection between opposite faces.

3.3 Flats - Permissible deviation in size for hot-rolled flats shall be as given in Table 3. 3.4 Hot-Rolled Round Cornered Squares ( RCS or Billets ) deviation in size Shall be as given in Table 4. 6 Permissible
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TABLE 3 PERMISSIBLE DEVIATION IN SlZE FOR HOT-ROLLED FLATS

NOMINAL SIZE, mm

TOLERANCE

, x ------Over up to
and lncluding

*

---------_.__-____

mm Grade 2 r_---,--.-A ------7 On On Thickness h Width --6to 13 Over Over 2 includ13to25 to50 ing includ- including ing (7) *1.0 *I.0 z!z2'0 f3'0 (81 *O'S $C: . (9) &0.8 f0.8 f1'0 f1'0 (10) Al.0 h1.0 f1'5 f2.0

Grade 1 ~~~-~~_, On Thickness On h----~ Width -6to 13 Over Over includ13 to 25 25 to 50 ing includincluding ing (3) (4) ;;:; *0*4 ztO'4 (5) 50.25 &0'4 &O-5 kO.5 (6) rtO.8 zt0.s rt0.8 30.8

(1) 25 50 100

(2) 25 50 100 150

f0'4 &to.8 -t 1'5 -0.8 1-2.5 -1'5

TABLE 4 PERMISSIBLE DEVIATION IN HOT-ROLLED ROUND CORNERED SQUARES ( BILLETS ) ( Clauses 0.2 and 3.4 )
NOMINAL SIZE PERMISSIBLE DEVIATIOIV

r--h--_ Over (1) 50 64 89 100 114

mm .Up to and Including (2) 50 64 89 loo 114 150 c----h-F Grade 1 (3) f0.6 *1*2 +1'8 -0 +2'4 -0 +2'4 -0 +3-o -0

mm Grade 2

TOLERANCE FOROUT OF SQUARE*, Max

mm ---A-Grade (5) 0.6 0.8 1.3 1.8 1'8 2.5 1 Grade 2 (6) 1'0 1'5 1.5 2'0 3.0 4'0

(4) *1*5 ZiZl.5 *1*5 *,I*5 +4*5 -1.5 +6-O -3.0

*Gut of square is the difference in the two dimensions at the same cross-section of a square bar, each dimension being the distance between the opposite faces.
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IS : 3739 ; 1987 3.4.1 Unless otherwise specified, tolerance on weight per metre hot-rolled round cornered squares ( billets ) shall be + 4 percent. negative tolerance shall; be permissible.
percent

for No

3.4.2 Tolerance of hot-rolled blooms up to 350 mm size shall be k2.5 iof the sizes ( mm ).

3.4.3 Permissible deviation on stainless and alloy steel as rolled slabs shall be as given in Table 5.
TABLE 5 PERMISSIBLE DEVIATION ON STAINLESS AND ALLOY STEEL AS ROLLED SLABS
TOLERANCEON Ttii~Kt4~~ti (mm) TOLERANCEON

Wwni

(mm)

For all sizes of slabs

+2 -4

"ho

4.

TOLERANCE

ON LENGTH

4.1 Bars - Bars shall be supplied in 3 to 6 m length or in multiples with maximum of 10 percent shorts down to 1 m. The bars may also be supplied as per the mutual agreement `between the supplier and the purchaser. 4.2 Cutting and Shearing Tolerances - The tolerances shall not exceed the limits given below for materials ordered in exact lengths:
Nominal Size, mm Permissible Deviation, mm

up to 50
Over 50

+ 75 3-150 TOLERANCES

5. STRAIGHTNESS a) Ordinary

5.1 The permissible deviation shall not exceed the following limits.
1) Hot-bed straightened 2) Hot-rolled and machine straightened b) Specially Treated

6 mm in any 1.0 m length 3 mm in any 1.0 m length
l-5 mm in any 1.0 m length
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